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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART-| : PHYSICS

The dimensional formula of /u, €, is
(A) MIL1T2A (B) MILIT2A0 (C) MOLOTOAP (D) MOL2T—2A0
(©
1 c
V = =
\/HO So Hr&r \/Hr Sr

c . :
Ju, € =— = Dimensionless.
%

At large distances from source E and B are in phase and the decrease in their magnitude is comparitively
slower with distance r as per
(A)r?t B)r ©)rs (D) r2
(A)
For at point source
P 1

1= =—g,E2C
4nr? 2 0

= E « 1'
-
The angular spread of central maximum, in diffraction pattern, does not depend on
(A) the distance between the slit and source (B) width of slit
(C) wavelength of light (D) frequency of light
(A)

Angular spread of central maxima is 6 = 2)\/a.

The ratio of resolving power of telescope, when lights of wavelength 4400A and 5500A are used, is
(A)16: 25 (B)4:5 (©9:1 (D)5:4
(D)

. 1
Resolving power o -

9 5500
0, A, 4400 4

», 5500 5

In Young's experiment fourth bright fringe produced by light of 5000A superposes on the fifth bright fringe
of an unknown wavelength. The unknown wavelength is A

(A) 4000 (B) 6000 (C) 5000 . (D) 8000
(A)
4B1 = 5B2
4><50002 =5><kE
d d

A = 4000A
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6. IN X-ray tube the potential difference between the anode and the cathode is 20 kV and the current flowing
is 1.6 mA. The number of electrons striking the anode in 1s is
(Charge of an electron = 1.6 x 1071°C)
(A) 1014 (B) 1.25 x 1016 (C) 1016 (D) 6.25 x 108
Ans. (C)

Sol. 1.6x10%= %

=  gq=16x10°C

ne=1.6 x 1073
nx1.6x 101
=1.6x 1073
n =106
2
7. If the kinetic energy of the electron in the hydrogen atoms is , then its potential energy is
2 2 2 2
e e e e
(A) (B) - (©) (D) -
Ar ey r drnegr 8negr 8megr
Ans. (B)
Sol. IPE] =KE.
2
P.E. =—2K.E
_ e2 B e2
8negr  4megr
8. The wavelength of the first line of Lyman series is A. The wavelength of the first line in Paschen series is
(A) 108/7 (B) 27/5 (C) 7/108 (D) 5/27
Ans. (A)
1 1 1
Sol. —=R| =-—=
S R[i_ij
7\11 32 42
3
M__ 4
= 2 7
16x9
= A =ox189,
4
7
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

13.

AnNs.

Sol.

14.

AnNs.

Sol.

For a radioactive element, t = T1/2.
(A) 0.693 (B) 693 (C) 144 (D) 1.44
(D)

Tmean X N2 =Tie

Tmean = T1/2(1/€n2)

=1.44Tw2

For the following nuclear disintegration process % U % Pb+ x[3He] +[%,€] then value of x is .
(A) 8 (B) 6 (© 4 (D) 10

(A)

Mass should be conserved
238=206+4x+0
Xx=32/4=8

. . . R
If the radii of $Zn and 25 Al nuclei are R: and Rz respectively then R—l =

2
64 4 3 27
W > ® 3 © 5 (0) &2

(B)

R o A1/3

R, _(84)" _4
R, (27 3

For PN junction, the intensity of electric field is 1 x 106 V/m and the width of depletion region is 5000A.

The value of potential barrier = V.
(A) 0.05 (B) 0.005 (C)o.5 (D) 5
(©)

V=Ed=10x5 x 107 = 0.5V

The logic circuit in the figure represents characteristics of which logic gate ?

Ajoi
B

(A) NOR (B) OR (C) NAND (D) NOT
(D)
Input | Output

0 1

1 0
For PN junction, the width of space charge region is approximately pm.
(A)0.5 (B) 6 (C)5 (D) 0.05
(A)
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15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

18.

AnNs.

Sol.

19.

Ans.

A modulating signal of frequency 5 kHz and peak voltage of 8V is used to modulate a carrier of frequency

10 MHz and peak voltage 10V. Then the amplitude of USB is V.
(A)3 (B) 4 (€)2 (D) 5
(B)
HAC _ An Ac _An _8_,
2 A 2 2 2

The propagation of radio waves with frequency 2 MHz to 30 MHz is due to
(A) Space wave (B) Optical fibre (C) Ground wave (D) Sky wave
(D)

When two spheres having 4Q and —2Q charge are placed at a certain distance, the force acting between
them is F. Now they are connected by a conducing wire and again separated from each other. Now they
are kept at a distance half of the previous one. The force acting between them is .

(A) F (B) F/4 (C) FI2 (D) F/8
(©)
F - K(4Q)(2Q) _ 8KQ?

r2 r2

F_ KQQ _ 4KQ?
2 2
r r
(2)

Charge of 1uC each is placed on the five corners of a regular hexagon of side 1m. The electric field at its
centre is N/C

(A) %xlO_GK (B) 5 x 106 K (C) gxlo_GK (D) 108K
(D)
Electric field at centre due to five charges is equal to E.F due to one charge

KQ
E=—X

r2

-6
_ Kx(107™) _10°%K
12

An electric dipole is placed in a non-uniform electric field, then
(A) The resultant force acting on the dipole is always zero

(B) Torgue acting on it may be zero

(C) The resultant force acting on the dipole may be zero

(D) Torque acting on it is always zero.

(B)
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Sol.
Fret= 0
Tnet# O
(ii)
Dipole
[ okl \ 4 >
Q S —_—
F1 F2
Fret= 0
Tnet = 0
20. The unit of intensity of polarization is .
(A) C/m2 (B) C?/m? (C) C2Im (D) m?/C
Ans. (A)
Sol. | = Dlpolemomentzmzi
volume m® m?
21. In the figure area of each plate is A and the distance between consecutive plates is as shown in the
figure. What is the effective capacitance between points A & B
1
A / "2d 2
\ d" 3 \
A B
2d /
Agg 3Ag, 2Ag 4Ag
A) — B C D
(A) g (B) r (€) r (D) r
Ans. (C)
Sol.
A [l B
11 oA
T2
_toA
T d
Ceq = €oA N €0A N oA _ 2g0A

d 2d 2d d
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22.

Ans.

Sol.

23.

Ans.

Sol.

24,

Ans.

Sol.

25.

AnNs.

Sol.

A moving positive charge approaches a negative charge. What will happen to the potential energy of the
system ?
(A) will remain constant (B) will decrease (C) will increase (D) may increase or decrease
(B)
u = K@(92)

r
= Ul

The heat produced per unit time, on passing electric current through a conductor at a given temperature,
is directly proportional to the

(A) Electric current (B) Reciprocal of electric current

(C) Square of electric current (D) Reciprocal of square of electric current
©)

P=12R

A carbon resistor has three bands as brown, black and green in order. What will be the range of resistance
it offers.

(A) 7x10°Q—-13 x10°Q (B) 9 x10°Q —11 x10°Q
(C©)8x10°Q0-12x10°Q (D) None of these

©)

R = (10 x 10°) + 20%

Rmin = 8 x 105Q

Rmax = 12 x 10°Q

In the network shown in the figure the equivalent resistance between points X& Y will be Q. Value
of each resistance is 2Q.

AAAAAA AAAAAA AAAAAA AAAAAA AAAAAA
o] e}
\AAAALY \AAAALY \AAAALY \AAAALY \AAAALY
X Y
(A) 2 (B) 4 ©1 (D) 2/3
©)
c AAAAAA AAAAAA AAAAAA y AAAAAA AAAAAA o
X z z Y
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26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

31.

Ans.

Sol.

Shunt wire should be

(A) Thick and long (B) Thick and short (C) Thin and long (D) Thin and short
(B)
Shunt should have low resistance
R = p_/
A

¢ should be less

A should be large

The dimensional formula of effective torsional constant of spring is

(A) MLL2T-3 (B) MIL2T—2A2 (C) MLL2T-2 (D) moLoTo
©)

t=C60

C=1/0

C =[ML?T?]

There are 50 turns per cm length in a very long solenoid. It carries a current of 2.5A. The magnetic field
at its centre on the axis is T.

(A) 5 x 1073 (B) 67 x 102 (C) 2rn x 108 (D) 4n x 103
(A)
B = poni = 4z x 107 x 502 x2.5
10°
=5n x 1073
The gyromagnetic ratio of an electron = specific charge of an electron.
(A)1 (B) 2 (C) 1/2 (D) 4
©)

Ratio = g/2m = 1/2 x specific charge

Alnico is an alloy of

(A) Ai, Ni, Cu, P (B) Al, Ni, Cu, Co (C) Al, Ni, As, P (D) Al, As, P, Pt
(B)
The focal length of a thin lens made from the material of refractive index 1.5 is 15 cm. When it is placed
in a liquid of refractive index 4/3, its focal length will be cm.
(A) 80.31 (B) 50 (C) 78.23 (D) 60
(D)
1 1 1
— = (1.5—1)(———
Rl 2
1(15 Y21 1
f \4/3 R, R,
f 12
15 (1/8)

f=4x15=60cm
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32.

Ans.

Sol.

33.

Ans.

Sol.

34.

Ans.

Sol.

35.

Ans.

Sol.

Time taken by the sunlight to pass through a slab of 4 cm and refractive index 1.5is____ sec.
(A)2x10°® (B) 2 x 10711 (C) 2 x 1010 (D) 2 x 1011

©)

(_d_dn_4x10? 3

Vv c  3x10° 2
t=2x 10710 sec.

If the tube length of astronomical telescope is 96 cm and magnifying power is 15 for normal setting, then
the focal length of the objective is cm.

(A) 100 (B) 90 (C) 105 (D) 92

(B)

Im| = :—0 =15

e
fo=15fe
tube length = fo + fe = 96
15fe + fe = 96
fe=6 cm
fo=15% 6 =90 cm

Photons of energy 2eV and 2.5eV successively illuminate a metal whose work function is 0.5 eV. The
ratio of maximum speed of emitted electron is

(A) V3:2 (B)2:1 (C)1:2 (D)2: V3
(A)
KEmax:hV—(I)

vi_2-05 _15_3
v2 25-05 2 4
vi_\3
v, 2

To increase de-Broglie wavelength of an electron from 0.5 x 101 m to 10-1° m, its energy should be

(A) increased to 4 times (B) halved (C) doubled (D) decreased to fourth part

(D)
p=n__h
p 2mK
A — 2. = K—>§
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36. A wheel of radius 2m having 8 conducting concentric spokes is rotating about its geometrical axis with
an angular velocity of 10 rad/s in a uniform magnetic field of 0.2T perpendicular to its plane. The value of
induced emf between the rim of the wheel and centre is \Y
(A) 2 (B)6 (C)4 (D) 8

Ans. (C)

Sol.

® B=02T

)

@ = 10 radisec

g= 1 BwR?
2

€= % x 0.2 x (10)(2)2=0.1x 4 x 10 = 4V
37. A coil of surface area 200 cm? having 25 turns is held perpendicular to the magnetic field of intensity

0.02 Wb/mZ2. The resistance of the coil is 1Q. If it is removed from the magnetic field in 1s, the induced

charge in the coil is C.

A1 (B) 0.01 (C)o.1 (D) 0.001
Ans. (B)
Sol.  q= ¢ —¢; _NBA _25x0.02x200x10™"

R R 1
=25x2 x2 x 104
=102C=0.01C

38. The dimensional formula of JWL is . Take Q as the dimension of charge.

(A) M—lLZT—lQ—Z (B) M—lL—ZT—lQ—Z (C) MlLZT—lQ—Z (D) MlLZTlQ—Z
Ans. ()
39. If in an A.C., L-C series circuit Xc > X.. Hence potential

(A) lags behind the current by n/2 (B) leads the current by = in phase

(C) leads the current by n/2 in phase (D) lags behind the current by = in phase.
Ans. (A)
Sol. Phasor diagram

AV,

—>I : . 1
v
Ve Ve =ViL

Potential lags by n/2 phase

40. In L-C-R, A.C. series circuit, L=9 H, R = 10Q & C = 100uF. Hence Q-factor of the circuit is .
(A) 25 (B) 45 (C) 35 (D) 30
Ans. (D)
1L ool
Sol. == = ="
Q R \/; R
0= 1 9 3 ~30

~ 101100x10°® 10x10°2
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